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L. Imaonuqﬁom_' SRR S:ﬁnR T

A, Purposo and Secope of The- Program

The Engineering Test Program for the Leaflet Eomb was d951gned to provide
information regarding the operational reliability of the ‘Bomb after it
had been subjected to a wide range of simulated storage and operatlonal
environments.‘ At the time that the ProgramAwas initiatad, the Client stated
that the field servide_recordvéf the@e_devices ﬁés donsidefed‘marginal; -
as a result, sﬁecial.éﬁﬁhasisewas to be pla¢ed by.ﬁhe'Pfdgram.agehdavon the
dete;minétidﬁ of whét dohditioﬁs of'cémbihation of conditiohs would induce
failure.k.v\ _ | | -
As with the testing programs conducted for other devices the resulta obtained
from this investigation must be 1nterpreted on a broad basis. . Suppcrting

v 1nformation, from whatever source avallable, should be aought and considereu
before any final and detailed conclusions are drawn.

B. - Authorization

The Engingerihg Test Program for the Lcafleﬁ Bomb was authorized-by ard
conducted under Work Grder'QK-15‘561 1. A total of three thousand four
hundred forty five dollars (@3,hh5) was authorlzed by this WQrk Order to

implement the task. Wbrk on the test program began simultaneously with

the receipt of a letter of aut}orization from the Glient dated February 11

1955 and: d031gnated EKW;M;36.

s\ K
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II. SUMMARY. AND RECOMMENDATIONS

A.  Summar | }

While the Leaflet ‘Bomb is capable of highly reliable performanee in dts
"as manufactured“ condition, it appvars aubject to two (2) distinct and
serious types of storage failure. The first‘failurc lies in the fact
that the chb cannot survive moderately high storage temparatures for -even
short periods of tlme. The second faillure. lies 1n the fact that it cannot
resist high moisture or water—wetting condltion ~ Both of these failures

'~ are caused by material characterlstics of the ‘Bomb components,'u“" _
The failure to 'survive mcderately high storage temperatnres is caused by
‘the fact that, at tempemtures of . approximately 140°F and abovc, the
bitumen waterproofing'wrapper of the black powder time fuze softens andl
flows. The bitumen then wets and totally desensitizes the fuze powder in

_ both initiatlng and projectile tima delaJ fuzes@
The low resistance to water and water~vapor is the result of the highly
hygroscopic natura ofvblack-powder. While the waterproofed time fuze~doea
not suffer from this source of dlfflculty, the unprotected quickmateh train,
propellant charge and projectile burster charge all quickly accumulate
moisture when unprotected by the unit-package foil wrapper. Water accum~
ulation in these areas soon causes - complete failure of the Bomb, |
The comblnation of these two types of fallure acts to limit quite sericusly
the maximum conditions under which the Leaflet Bomb cmn be satisfactorily
stored for even short periods of'tims. It is a matter of concern, we feel,
that not only the Leaflet Bomb but also those other devices using black
powder time trains and charges cannot withstand even the mlnimum acceptable

temperature limit requirements for storage@

SECRET
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B. Recommendations

Based on the results obtalned from the Engineering Test Pr@gramhfor the .
Leaflet Bomb but without benefit from.other scurces of - 1nformation, we t
recommend that. the following minimum steps be lnitlated to govern its .
storage and usagez ' -

1) An upper temperature limit of 125°F should be imposed on both

the shorb~and long—term storage cunditions for the Leaflet _
- Bomb,. . No 1ower temperature 1imit is required, _ o
2) !Extreme care should be recommended to central and field
| storage points for the protection of the Leaflet Bomb gross—
and unit~packapes against high humidity and water—wetting .
} conditions. _ | o
_ 3) All Leaflet Bombs known ta have been stored at temperatures
'exceeding 125°F or. to have been removed from their un1t~package
or to have beén viater-wetted in their_nnitwpackage should be
removed from stock and destroyedo o | |
| h)"Field personnel should be advised to provmde protecticn for the
Leaflet Bomb against water-wetting while it is in positlon and
awgitihg firing. Use of the unit«package barrler material as a -
shelter fbr'tﬁé Bomb én§ a light ﬁhzz1e«cover for thé‘pube is
suégBStad, T o | | |

5) 'The 31m11arity of storage limitations between the Leaflet Bomb

_and the Thermlt Well Incendiary device should be recognized
L and, if possxble, aavantage should be taken of their muxual

storage reqnirementSn
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- Based.not'oniy on the resulté of this Enginéering Test Pn>gfam, but also
on our general experience in the design of devices for the Client we
aleo recommend the following as points for 1ong~rang consideration in
the design’ of future leaflet~distributing dev1ces.

6) The specification of black powder propellant and burster charges
should - be discontlnued for all devicaa whlch are by their nature
required to withstand exposure to moistura. ‘While the use of
vapor—barrier unit»packaging materials has proven useful in the -

' protection of these devices, the potentlally high failure rate
caused by the’ hygrcecopic nature of black powder strongly
suggests that this causa should be eliminated at its scurce,

The serious considerntion of nitrocellulose~base propellants
is recommended.l _ '- | » ‘
7)- The specification of black pcwder tlme fuze hav1ng a bltumen i 
| ]iwaterproofing wrapper ahould be discmntinued for all devices which
are by their nature required to w1thstand storage temperatures
in excess of 125°F for even short accumulative periods of tlme
k'(in excess of 12 total hours)’ Whlle we cannot readily suggest

: any comparable flame«initlated time fuze as a direct alternatlve,
we recommend that the use of percussion primers for propellants
'and preased incendlary time delay pellets for burster ignition

be serioualy considered~ f
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" III. TEST PROGRAM 'AND TESTING PROCEDURES

- Test_ Progranm-

Thre -final test agenda f'orn;xulated for ‘ths-Lve‘aflet ‘Bomb was .a combiné.tioz;
of the efforts of both the Cl:.ent and D and is given :m its en’urety 50X1
in Appendix A of this report. A brief outline of the agenda is given .
here, however, to’ form a general background for the evaluation of results

: eitsd later in this report. | | “

1) ,Test A Oriplnal Sample Performance Teat-

Test of fiftaen (15) unitu in the "as received." condition to-
establish "ncrnal” sample performance.'l.'ﬁ,""

2) Teét 1t Accelerated Aglng Test, (160°F 90% RH, Ior 2 weeks)

3) Test II: Cycling Test: 4 hrs. @ 125°F, 90% RH; 2 hrs. @ 80°F 90% RH;

2 hrs. @ —4.O°F lo hrs. @ hO"F 22% RH; t.otal of four Zh-hr. cyolesg.

L) Test III:: Safe Storap,e Test. " a) 160°F 22% RH for ,;a hrs., test
at ro'o:zi temperature. b) ~60°F for 24 hrs. s test at room temperature.

5) Test IV: Operating Temperature Limts Test: 'a) 120°F, 22% RH for

2, hrs. b) ~4O°F ‘for 2l hrs@

6) Test V: Safe -Transport Test: 4 hrs. @ LO;OOO.ft. ‘altitude, room o

temperatur 2,

7)_ Test VI: Vibration Test‘ Vibfatg ffém‘ 25 to 6_&) eps, 5 cps iiicremenf..s.,

8) Test VII: Salt Fog Test: Eliini‘nated’froni this Program.

9) Test VIII: Ro't_xgh Heridling: Multiple drops from 6! height to solid surface.

10) Test IX: Plunge Test: Eliminated from this Program.

11) Test X: Impact Test:- 0 S om

12) Test XI: Water Submergence: Eliminated from this Program. -
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B. Testing Procedures

o 1) Environmental Conditioning

:xhs conditioning of tha Leaflet Bombs durlng the various phases of
1this program was for the most part the samo as that normally used
FLfor this type of work in other caaes, and A3 a result is noh
i repeated here. The few exceptions to thls ncrnal procedure ‘are
noted in the applicable sectlons of the. test- program agenda, as

V presented in Appenaix A.

2) Moiature Determlnation - o Ky

(a) Instrumentation*. hoisture ﬂetchor hodel RG—l, oerial 2187.
| Delmhorst Instrumcnt Co., Boonton, New Jersey.
{b) .Pfocedureé . | Momsture measurements were made at’three (3)
| | i-locations, approximately l20° apart, at
‘stations at tne top; middle and bottom of both
the mortar tube and projectile body. The
moisture mcasurcments made by the 1nstrament are
a function of electrlcal conauctlvity betwean
© two flxed pina driven into the materlal to be
_'tested. The reaults xeported are the average
e "ﬁof all stations.i'
Hoisture content of ‘the propellant and burater
| ;_Hcharges was determined by the wcight loss of
: weighed samples after’ 72 hours’ dessication.
A1l moisture determinations were made immediately

'after the removal of the unit package Wrappers

Declassified in Part - Sénitized Copy Approved for Release 2013/06/24 CIA-RDP78-036'24A000900020001-9



Declassified in Part - Sanltlzed Copy Approved for Release 2013/06/24 CIA RDP78 03624A000900020001 9

UMC;{ET ‘7. |

3) Field Operation of Bombs .

The Leaflet Bombs tested were normally ignlted by means of the
'black powder 1nitiating fuze provided. In ‘cases where the fuze
was desen31t1zed as the result of bitumen~wetting, it was cllpped
off and the 3nit11t1ng quick~match fuze was ignited directlya"
In those cases whera the 1nternal projectile time fuze failed to
.function, the progectile was later disasse bled and the burster L
charge 1gnited to determine ita condition. If satiafactory ignition
 }were obtained in theqe cases, the burster charge was marked as . "OK"f
Vf:in the following tabulationsp;. e | |
Immediately prior to thelr test—firing, all bomb cannisters were:
ifilled withvlh cunceg of @ry»sgnd and‘paper.. The sand provided »
i_é‘simple-héﬁhpd 6fvéptainingﬂthevﬁaxipﬁm wﬁight 1oading allowed by»the
Specifications, the paper provided an easxly visual cheek on the ‘
calr burst point of the projectile, - "

L) Field Observations

The height of projactile burst was measured by triangulation, .f
using a transit to sigkt the burst point over a 200 foot base iinea
Accuracy of this method is believed to- be w1thin plus or minus
five (5) faet. The estimaxlon of the maximum height attained by a
ma Leaflet Bomb projectile was made by adding ‘a correctian to the
observed burst height. ‘This correction, in feet, approximated the |
drop pf?the projeetilg_from'its apex of tragecyory tp’its burst
pqinﬁ.:,The accufécy_ofithese.cépfeptiqps is, of course, open‘tp.
”qﬁpstiop'éincevihe& Qeré_baséd onrﬁon¥in§trtmepted estimétée; we
,:ibeliéve howéver, thﬁt;théj were aeq#rate.tp withip plus or‘minﬁs"“'
ten (10) feeta PR ,‘ o o _ ,
Where no projectile burst Was obtained the height observed with tho -

"transit is the maximum trajectory height achieved.

SLJ AUJ
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IV. DESCRIPTION OF LEAFLET BOMBS TESTED

"~ The Leaflet Bombs tested were standard eawice items received directly from

a stock which had been stored in igloos for an estimated twouyear period.

These items were manufaetured by the 50X1

3 the date of manufacturé";vas ﬁot'shown on the grcss ~ 50X1

packages, although it was balieved to be during early 1953..
~ The storage conditions of the Leaflet Bombs, prior’ to their recaipt at
the'Reservation and asslgnmantzto permanent stqrage in 1gloos wasg againv
unknown. The sétisfactoryfteat results obgained from the fas feceived"'
‘bombs iﬁdicatéd, however, that thesoviﬁitial éforaée conditions ¢ould
not have bzen éxtreme.' Subseqﬁent storage condiﬂions in the 1gloos s
'aomewhat better known, although the time»cycle factors involved are wholly .
open to conjecture. It is est;mated that-thg tempsratures 1nvplved under
these conditions were: - | - -
Meximm 1gloo temperature: 80°F

- Minimum "w» oo ¢ 32°F

Maximum " humidity ¢ 90 R.H,
Mintmm * - " 1 50% R.H,

The transportation factor involved in the original Mas-received" sample of
Leaflet Bombs was also unknown, although it cannot have been adverse. It

was known, however, that only rail and truck t.ranSpdrt were involved..

SECRET
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V. :‘ “R.ESULTS

A. Test»A‘ Original Sample Performance Test (Test Fzring'gg received“)

l) Physical Inspection~

A total of 20 samples were inspected at the start, of this test
fifteen (15) for firing tests and five (5) for disaasembly and '
1internal inspectlon. Mo variation from the original drawings and -
| specifications was obverved,- | ' | | o
Although there was no sectloe in the specifications spe01f¢cally »'
epointing aut ‘the, possible area for inspectlon, there did appear,_
,however, two (2) cases in which the leaflet cannister was held .
'tightly in the prOJectlle body by a slight excess of glue used
in assembly, this was not. cansidered a serious fath, as the chamber .
cauld be removed wmth a small amount of ‘efforte -

2) Moisture Contentz

]

‘The moisture content of the “as received“ mortar tubes and
’projectila bodies was. determined by conduetivity measurements
'immediately after the unit-package wrappers were removed from the -
. bombs. The propellant and burster charges vere removed from five (5)
ieamples and immediately placed under dessication for moisture deter-‘

mination_by weight loss. Theae results were as follows:

TBIET |
- & MOISTURE CONTENT OF ORIGINAL SAMPLE

‘Location of Heasuremenf . .A'g. © Max. Min. No.'Samgles
. a) Mortar tube 96 10.2 9.1 15 samples’
| "b) Projectile base 97 9.3 8.8 15 samples
| ¢). Propellant charge 4430 e -~ . 5 samples
| ‘ : 'ho39 == . 7 == 5 samples -

d) Burster charge

SmCRﬁT

Declassified in Part - Sanltlzed Copy Approved for Release 2013/06/24 CIA RDP78- 03624A000900020001 9




Declassified in Part - Sanltlzed Copy Approved for Release 2013/06/24 - CIA-RDP78- 03624A000900020001 9 »

B.

3)

S‘Smw T

Firing Test

In the preparatlon of the bombs for firing, bhe sxngle»faced corrugated

'-cardboard liner, used to prntect the projectile in the tube during

‘shipment was not removedg This error introduced a con51derable "'

increase in frictian batween the projectlle and the mortar tube during
firlng, its effectsvsheald be taken into accounu when the firing results .

are considered, 'since it prevented many of the pregeetiles from reaching

N the axpecﬁed maximun height of tra,}ectory. It also very probably

L)

caased the relatlvely large number of mprtar tube bursts experleneed

in thﬁ.ﬂ tes\.a

Summary of Result.;

The reaul‘ce obtair\ed in the Original Sample Performance Teat are

. t.abulaued in Table II page 11 of thls report, o

Tes*b

1;, Accelerated Azing Test (léO"F 90% R. H. , for 2 weeks )

o 2)

1)

'thsical Inspentlon o

A total of thirty seven units- were used in this te*—st, twenty—-eight §28)

were stripped’ from their unit package wrappem and were inspected '

4 immediately. No var.xation from the original drawmgs ar'd spec:xt“b-

cations was observed,

Moist’ur’e Content of Ba.re Unit-s

‘ Using the same p@ints of meusurement and method.a for detemination,

the moisture oonte:n’o of the bare (without mit—package wrapper) units
under various conditions of test were as follows:

(a) Prior to. Tes’o ("as received“)

Z Hoisture Gont.ént. Avg.

Location of Measurement Ha.x. ‘ Hﬁn. No p_]_.es
Mortar Tube o W7 o 7.4 28 semples :
" Projectile Base | - 12.2 : 9.0 . 28 samples

SVCRET
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. Pre-Firing Condition . Piring Record

" Bomb

Number-

hoay

A=2.
A-3
A-L
A-5 .
A-6

- AT

A8

A9

A-20

A-11

- A-12
413

oA

 A=15

SECRLT

TABLE 11

TABULATION OF RESULTS FOR TEST A -

) ORIGINAL SAMPL.& PEHFORM.‘J«‘CE T8, S’I‘

=
<
ct
o
»e
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% Moisture - o . -
. Avg,. ' Gomgonent Action .  Height, Ft.
Packaging ‘ ' D .
. Used In . Time Quick Prop Proja Burst - Este Obss - o
Test Tube Proj. Fuze Match Chg. Fuge Chg. . Max., Burst’ ' Remarks
. 9.1 9.2 0K 'OK 01{ K OK 125 115
b 10.1 . 9.2 " " o ’ 85 - 75
? . 9,8 9.2 - " f rno ] -n . :  150 132 - ) . o
w 10,00 9.4 ... o o - 26 Tube burst, went up with projectiles .
8 10.2 9.4 w ".on oo 153 153 Tube burst but projectile- unhampered.
= 9.2 9.1 " LR S T 150 132 ‘
a 9.4 8.8 " CA Slow % . A5 0 75 Tube burst; projs burst poor.
= 95 9.7 " woou Booom 150 132
- 97T 94 oo n noo.on 150 132 .- Tube burst but projectile unhampered.
. g)s 9.5 9.4 u B woooow L 140 132
2 9.5 9.5 L T e . Unebserved; projectile height and
- - S ' : " “burst good. , |
B C 9.7 9y n_ n " " n 85 ' 79 ‘
= 10.1 . 9.6 wo u K ] " - 15% 153 . . ) . ) o |
.5 9.5 9.0 LA LA w10 9 Tube, burst, but projectile unhampereds
) G4 - 8.9 - n " [ " [

] ] - ] n " 110 1718

1. Inner wrapper of smgle-faced corrugated chipboard was left in place "around pro,]ectiles
: during this test. This error accounts .t‘or pocr heights observeds

. =TT
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% Moisture coi_xtent,' Avé;

——r—

Location of Measurement “Max, -Min, No. Samplos
b) After 2 Hows in Test |

ort,ar Tube e o bk 26 28 sauples -
Projectile Base EREED 5 24k 28 sampies
e) Mtar L;8 Hours in Test | |

Mortar Tube o 557 | 29 2 samples
Projectile Base _-: 70 28 25 samplea.~
On the basis of continued total failurc in flring, the test
‘was_ concluded at this. point. R

3) . ‘oisture Contant of Unlt-Packaged Units .

.-.a) After?daysin'l‘et B B _
| Kortar Tube B ' ié-ﬁ R lle8 | 11 éamplevs' .
Projectile Base R 12,6 12.1' 11 5ampiea
On the baeis of significant failum in. *’ix'ing, ths test was _

chcluded at this point, -

| L) Fifing Test, Rea’ﬁlﬂs
| | a)” Bare Units
After the first period in test (?J; hours! duration) none of
~ the three (3) bare bombs withdrawn for test firing could ’oe fired»
| A1l time fuzes were found to be to»ally des@nsi’ciaed by melted
- bitumen from’ the fuze covaring. All quickmatch igniter trains

were total;.y ru:.ned by water«-wetting; the same cond:;tion was

vfound in the black powder _pmpellant and projectlle burster
| _ ‘ chargea.:, In each of the above cases the black powder was soggy

with water; none could be. ignited by an open flame. |

| SECRET
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After L8 houfs in test, the bare units were in worse physical
condition than before, in that water-wetting had progressed
further to render entire units soggy and without ?hysicél |
strength. The units could not be handled without theii
collgpsing and tearing. |
b)) Unit~Pack@ged Units

After 2l hours in test none of the three (3) paékaged Leaflet
Bombs could be ignited by their original ignition time fuzes.
Substitution of new fuzes in these test wnits allawed the
ignition and satisfactory pérfofmance'of the propeliant charée@
The projectille time‘fuzes, hcwsvét, had suffered the same de-
sensitization by melted bitumen and, as a result, no projectile
bursts were obtained.

The moisture content of the unit packaged Bombs, however,
showed no significant inerease above that of the original sampié
raﬁge at either the 24 hour test mark or the 7-day test mark.
In view of thelr continued initiating and projectile fuze
failures, however, the unit-packaeged Bombs were removed from
test zt this point.

Some difficulty was experienced with the unit-packaged units
which had been conditioned at 160°F for.7 deys, in that tﬁe

cannisters in five (5) units were glﬁsd tightly into the

projectile and could not be removeds

5) Summaﬁy'of Results
| In view of the fact that no wnits subjected to this test could -
. Se fired either gt all (in the case of bare units) or only by
means of new fuzes (in the case of uniﬂ-packaged units) firing

results do not exist in useful form and are therefore omitted
SECRET
|
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from this section. A summary appeérs,-however; in Table X, pégé
.of'this report. ‘ ’
c. 'Teat'II°' chling Test

l) thsical Inspection

A total of nine (9) unitwpackaged units werse uned in this section )
‘and were given a- physical inspection immediately after their removal
, i‘rom test. Ho variation from the origlnal drawings or ﬂpecifications |

wWas- observed.

2) Iioisture f‘ontent of’ chkaged Units o '.
| Usivzg tha sams po:.nts and, methods for de‘cermination the moiature
content for each Of the units :Ln this: test was found to be as shown |
in the tabulation of results, Tablg _III, :page, 1_5 oi‘ this ‘report,_. v
3) Piring Tests P o

All firings except one were quito satisfactory, thes single exception _
was ca'used by a mortar tube burstg

L) Smmary of Resul‘ts

vThe reaults obtalned in the Cycling Test are tabulated in Table III B

page 15 of this report,

G. Test, II1:  Safe. Storage Test ’

1) Physical Insgection .

A tor.al of twelve (12) unlts, Bix (6) bare and six (6) in unit—
pa-ckage wrappers » were usgd iﬁ this test.‘ Tha bare units were in- '
spected innnediatelv prior to conditloning, and the uni’o-packaged
were given a similar inspection imnedlately before firing._ So

variation from the origma.l drawings or specificationa wasg obsermd. .

SEChJE
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Pre-Firing Cor;'dition A
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. Time
Prq_i. Fuze

OK

% Motsture
Avg- -
- Packaging o
- . Bomb Used In i
~ Number Test Tube
II-1  Unit Pkg. 6.8 10.5
1I-2 1000 10,3
II-3 " 9.7 10,3
T4 " 10.0 10:6
-5 " 10,5 10.0
II-6 - " 10,1 10.3
11-7 LA 9.8 9.7
I8 t 10,8 1.0
1I-9 w104 1L5

Component Action

Quick Prop Proj, Burst
Match - Chge Fuze Chge

K

b

n

"

n

TABLE IIT

Firing Record

ot

OK

CYCLING TEST

- 0K
"

T

~

0K
W

g

TABULATION OF RESULTS FOR TEST I1

ST -

© Este Obs,
| Max, Burst

130 117

Height, Pt. -

Cuo 17
Cus - 132
‘o 123

"'A»O' @

L0 127
S0 127
125 112

S

o Remarks

' Tube burst, went up with projectile.

-1
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2} Moisture Confent

Moisture content of all unlts was measured after condltioning in the .
tast chamber. The results are’tnbulatedvin Table IV, page 17 offthis i
report. - A

3). Firing Tests '

‘ In general those units subjected to hmgh temperature (160°F) failed
vbecause or tlme fuze desensitization‘by melted bitumen. thle the
tebulation of results shows operational failure o; several fuzes

.'pfthe actual-burster pﬁarge poider was 1n-excellent condition and
- was readily ignited in each case by an open flame soon after the airing

: test. ‘ v L

Two (2) tube bursts. were experienced in this test.-

L) vSummary of‘Resulta .

- The results obtained in the Safe atorage Test are tabulated in

,Table IV page 17 of this report@-

. E, Test IV:' Operating Temperature Limits Test -

1) Physical Inspsction

Avtotal of oighteen (18) unité.wére‘ﬁsed in this ﬁest. No Variation
~from tha original drawings and speclfications was observed‘ _'

2) Moisture Content

i

Moisture content of only the bare wnits was determined since previous T
"tests had indicated that the unit package wrapper was capable of preventing
the entrance of water vapor'into the. pachage. Thevresults are tabulated
in Table v, page 18 of this report, o |

3) Firing Tests

As previously experlenced with high tamperature ccnditloning, those
units in;the 160°F part of th;s test‘all showed failure of the 1nitiating

CEr vy
dud ub iy
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TABLE IV

TABULATION OF RESULTS FOR TEST III

SAFE STORAGE TEST

Pre-Firing Condition : Firing Record -

% Moisture . o S ‘g
Avg, Componenft. Action ~ Height, Ft.. g
Packaging ' ’ . ) 13)
Bomb Used In Time 'Quick Prop Projs- Burst Ests Obs: =
Number Test  Tube Proj. Fuze Match Chg. Fusze _Chg, - Max.  Burst’ g Remarks
III~1 - Bare 9.7 10.7  PFail . K 0K Poor - 0K #111. © GND =
III-2 LA 10.3- 11.0  Fail " 4 Fail " #106 None -
I11I-3 n N %.2 11.2 Fail n . ®m  Failc w - ¥106  None a
III-4 Unit 12,2 11.9 Fall . ® Cpajl: - #120  None .
. Pkg o . s _
III-5 " 11,6 10.7° Fail. ® n o Pail ™ %130 None g _
I11-6 " 11.8 11.2 Fail " ®. Poor " - _. %50 'GND @ Tube burst, went up
: - : ‘ R o - - with projectile.
III-7  Bare 9.3 10., O  OE  OK OK_ Ok 13§ 125 -
II1.8 = " 10.4 11.7 0 - " ®  Fail w #125 None g
119 . v - 9.8 1.0 0 " (K " 146 135 g
- I11-10  Unit 11.0 10.8 ¢ " LI o 127 107 -
- . . Pkge : _ o . mE
I11-11 n . -11.7 11.8 % " oW oW 135 125 = 2 :
L II3-12 - W 1.4 1.7 ¢ # -owoon .on # 46  GND PO Tube burst, went up .
) ‘ ‘ ' ' : with projectile.
% Observed Height
OECRIT

Declassified in Part - Sanitized Copy Approved for Release 2013/06/24 : CIA-RDP78-03624A000900020001-9 -
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. Pre-Firing Conditiocn

L IV-L

L Iv-9

Iv-18

" Packaging
Bomb Used In -
Kumber Test
IV-1  Bare
Iv-2 n
Va3 oW
Unit Pkge
. IV;-s " n
. IV=6 w "
. Iv~7 : Bare
.8 o
"
IV-10  Unit Pkg, -
v v "
12 o om
IV-13  Bare
- IV-14 "
IV-15 "
IV-16 Unit Pkg.
w17 w "
] %

TABIE ¥ |
TABULATION .OF RESULTS FOR TEST IV

OPERATING TPMPERATURE LIMITS TEST

Firing Record .

# Qbserved Heights

"% Moisture v . )
L Avg. Component Action o Height, Ft. -
: " Time Quick Prop Proje Burst. - Ests  Qbs, -
_ Tube Proj. Fuze Match. (Tn o Fuge: Qg‘ Max ‘Burst Remarks -
9.7 10.2 Fail K. Poor Poor' OK ,’25 ) GND ‘Delayed burs‘b after proje
P : : R : s . .fell to ground..
10,3 10.6  Pail ® OK. Poor - % e - . " Disassembled for 1nd3.vidua1
o R R =3 R componient tests.
10s5 10.7 Fall % Poor Fail - ®* - .25 - None ‘W T S
- . Fall ®. OK. Poor *® V®137 GND o o 15 second delay in
o o , o ' : L projectile bursts
- - Fail n. % poor ¥ . # 97 . GND &-. —g g . w n "
- = Fail *® " Fail % ¥ 97 . NHone Q9.
. : , L 3
9.9 10.8 COK- OK CK UK K 147 137 4
10,3 1.1 ¢ " LU | " 133 113 =2
10.5 11.1 " n noon " 130 118 §
- - " " " n 1 148 133 © ©
- - n n nooon " 108 93 .m ‘,’é
3 o n
S S S A . oot - S
9.5 9.6 Ok CK 0K oK 0K 135 - 120 e R :
10.3 10,2 * " L " % 38 GND Ew  Tube burst and went up with
w4 _ projectile.
10.1 10.0 - ® n LI " 140 120 w o o
12.0 13.4. * " wom n W7 132 43
12.0 13.6 " noon u 136 121 g..:.; B _
11.9 12.9 * " non B 134 19 og¢ e
2 RS SECRET
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tiﬁe'fﬁze. The failure of the projéctile time fuég was not 55‘ 
4fréqueht in this test, however, as in ihe‘ﬁoéelerated'Aging'¥est
| 'uection. No fallure of prmpellant or burster charge was neted«
"i‘hose units subjec ted to both the 120°F and -1;0"1" sactions of t.hls
: test uere entirely satisfactory as regards firing results although

one (1) tube burst was experienced.

k) Summary of Results
Tne results obtained in the Operating Temperature leits Test ara

tabulated 1n Table v, ‘page 18 of this reporta-

Fo_ Test V: Safe Transport Test

1) .Physical Inspection

A total of twelve "(12) unit,éﬂ-lwef’epused in‘ fhis vtée;t; six (6) were
_stfiﬁééd'of'théif-ﬁhit~pa¢kage.wrapper, while»the'remaindsr'wwfe
 left paékaged. Inspection of both lots showed that there was no

variation from the original drawings and specifications.

| 2)_,Moistura Content

Moisture content, of the units atripped from the unit package wrappers '
was measured immadiately before oonditioning; that of the packaged h
vunits was measured 1mmediately after testing‘ The results are
tabulated in Table vi, page 20 of this report. B

| '3) Altitude Testing

'No effect of increased altitude was neted in any of the units them-
selves whether or not they were packaged durlng the test, The unit-
pabkages themaelves, however, were found to be subject to "bloating”

a8 the result of a relatlve increase 1n internal pressure during the

simulated climb to highervaltitudes. Thls "bloating" of the package ‘

SE CRET
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| TABLE VI

TABULATION OF RESULTS FOR TEST V

SAFE TRANSPORT TEST

Pfe-Firing Cbndition‘ o Piring Record -
% Moisture » - : L )
‘ Avgs - " Component Action ~ . . - Height, o
. - -Packaging : R ' : . T .
Boxb- . Used In Time - Quick Prop Proj. Burst Ests  Obs. o
Number Test . Tube Proj. Fuze Match Chgs Fuze _Chzy Maxe Burst’ o - Remarks -
vl Bare 9.9 104 OK  OK Ok Ok 0K . 203 © o188 ' '
V-2 il . 11.6 11.8 " L " it wootoo192 T-182
V-3 L} ) l.l-l; ) m‘-.,o [ 1t ﬂv n LI i 175 161“ S : .
vy oo 11.9 1.2 " w wow - om . 18 176 - Tube burst at base, \
V=5 n 10.6 10.8 " woooooon Slow * | 146 106 Late projectile burst (fuze slow)
Vb Coon 11.6 11_7 ft 1] . 1 OK " - ‘119 - 109 ) . - o
V-7 . Unit Pkg, 10.8 10.6 = " U w133 118
V-8 Smowm 11,9 11.8 7 O mo 128 123
- V-9 " " 1l.4 105 " Som # n T 115 - 100 -
‘Y10 " n 11.9 11.3 1t » n no ] CO1h2 137
v-11 w oo 11,9 11.8 T " I 126 109 . ‘ )
Yulza - m @ 11.8 1.6 ¢ n v glow ¥ o157 27 Late projectile burst (fuze slow)

Note: 1. All projectiles loaded with 14 oz: of sand and papex?@

0=

SECR
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' o . o o e L '1v421f ' :
'by entrapped air from.within the Bombs, caused a very slight rupture   '
| of only ene package' the remainder held without failureo Feur (h)
. of “the unit packages exhibited symptems of s;ight pin—hole laaks,
'since thﬁy did not bloat to any sign;ficant dagree axcept under very
._ high rates of aimulaued climb (i.e., quick reduction in external  v"
'air presaura) i

L) 'Test Firing

The units subjected to the Sare Tranoporu Test were satisfactory as
'regards the results of tegt firing, althnugh one (l} tube burst was
observed. The tabulatlon shows two (2) projectile time fuzes which " 
'were slow in anting; th;s 18 believed to be a manufacturing faalt |

- rather than the "esult of test conditionlng, "[I R »‘?'xﬂV

5) Summarv of Results

The results obtainea in the Safe 1ransport Test are tabulated 1n ;_f

g Table VI page 20 of this report. .

:4G,'_T§st VI Vlbrat;on Test -, 

‘1) 'thsical Inspection

A total of twelve (12) units were, used ip this test all of which

| were kept in the un;t-packagea thrquhout_the ;esting proceduraav §.'
'Phyﬂigél‘éxaminétién wa§ pérfofmed éf&ef‘thé5vibration tééting was "
compléted. No variation fr@m the original drawings and specificatiens |

5jpwas observed.

2)j Moisture Content | .
' ,Moésture content was measured 1mmediately after the Vibration Testlng. o
The results of these measuremants are tabulated in Table VEI. page 22

'of this reporta

L aman

{"
d Iu\\_} ,,.Lw V) -l-
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- TABLE VID
TABULATION OF RESULTS FOR TEST VI

VIBRATION TEST -

Pre-Firing Condition ‘ Piring Record
‘ % Moisture ' : S R I ) S
Avge. o Somponent Action " Height, Ft. . S
Packaging a o e Lo ‘
Bomb = Used In . . Time CQuick ' Prop Proj. Bufst  Est. . Obs.- . o
Number Test . Tube Projs Fuge Matech Chgze Fuze Chge Max. Burst 3 Remarks
VI-l  Unit Pkg. 11.5 12,0 OK OK  OK ©OK 0K 124 109 -8
SVI-2 v w315 12,0 0t on . ww " <135 120 - 5.
VI=3 moo. 1.6 11.7 n - " L n’ L S135 120 " - &
CVIL " o 13,2 11,5 noow mooom “ 136 15 g
VI-5 Toem 121 121 re oW m w3360 350 B
CVI-6  m o om 13,6 1.8 v w oA o w 109 94 5
T S " o 2
VI-7 - % " ‘8,6 10.2 0K OK.. 0K OK  OK 126 1
- VI-8 " " 95 10,3 " " om L N V10 125
VI-9 . .® m 10,2 10.5  ® L IR A 135 120
VI-10 " & 10,0. 10.9 # - L 126 111
VI-11 % - u 10.2 11.0 -t w EREE'E - 155 .. 140

VI-12 - " % 9,3 13,3 n L 150 - 135

Vibrated Horizontally |

SECRET
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3) . Vibration Testing -

“Physical inapection of the packaging, packing and the uriits themselves

‘ ;ehowed no damage attributed to the test cond;tioning.

L) Test Firing =
The ;mit.s.é.ﬁbjecﬁed to the-:Vibra_tioh"Téét were satisféciéry as re'ga:rdé
"~ the ﬂf'esuvlts. of firing; in view of the “fact that t_hese.ﬁ.ﬁits‘ were
~_wiformly éxéelleni in their Qerformancé; the rééﬁlts of this test
_can be used to supplement those from the Orlgn.nal Sa.mpls Performance
: Test -page 11 of ‘chi report. ‘

5) . Summary of Results.

‘ :-The reoults obtained in the Vibration Test are tabulated in Table viI,

‘~F:Page 22'of this report. '7'?;t‘ o o e

H. Test Vil: Rcugh ﬂandlmq Test

l) Physical Ins;)ectlon

A total of twelve (12) un:.ts uere used for thls test. In view 6:

the fact that, these um.’t;s were to be mtent:.onally damaged to determine
their phys;cal resmtance characte*istics, only t.he bare un:c.t.s were
given a physica.r. inspec’t.ion at the’ beginnmg of the tcst. There was

no variation observed from the original drawings a.nd specificaticna. _

2) AHoistura Content

f_Only the proj.e'qtile mo.ivst;u:.z-o was mb'easuredv_ in this test, sin;ée it

was believed that .physiéai. dama.ge to the tubes woul;:l caz'xs‘e é large
number of tube bursts in fir:mg and this, in turn, might mistakenly

be attributed to tube moisture content. ‘I‘he results of theae neasure- -
ments are tabulated in Table VIEI page 21; of this feport. 'Measur«'é-
ment of moisture in all units was made immediately after removal df

the unit paokage WIApPers

("(ﬁﬁr“) P o
‘u;_._J\JJ..«LJ
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'TABLE VIII

TABULATION CF RESULTS POR TEST VII

ROUGH HANDLING TEST

VII-12

Pre-Firing Condition o Firing Record -
% Moisture R . ‘ . '
] Avg, " Component Action - Height, Ft.
S Packaging 7 o o ' :
.. Bomb Used In Time Quick Prop Projs Burst . Est, Obs. : -
. Number Test Tube  Proj. Fuze Match Chgs Fuze _Chg. = Max» Burst : " - Remarks
VIl  Unit Pkg. = 10,3 OK 0K - 0K Ok . (X 23 - 93
V]:_:.Q " - - 10.2 no n it " oon ) . 10 " 81
VII-3. v m - 97 m momomw 150 130
VII-4 LI - Lo S T A w0 131 11
VIiI-5 " n - ’ 9.9 .o i a0 w0 131 111
VII-6 Bare - 9.3 L B S B V1 130
. V1II-7 n - 9,9 1 " nooow o . 1316 106
VII-8 n - 11.5 # o L L i 108 98 . ‘ o . ; R
VII-9  Unit Pkg, = 20,8 v ..o owoom L 123 - 108 © . Tubs burst, bubt projectile unhampered.
VIr-10 - ¢ " - 105 m  om v u # 25 ~  GND . Tube burst, went up with projectile;
B o ) . S ’ . : .~ ground ‘burst. ’ .
VIE-11- - Bare - 10.5 . - m L 126 111 e S
i -

10.5 0 i # m w 123 108

e

¥ Qbserved Heights

Dgclaséi‘fi'ed in Part - Sanitized Copy Approved for Release 2013/06/24 CIA-RDP78-03624A000900020001-9
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3) Erop Testlgg

All drop testing conszsted of a free fall from a height of seven (7)
’ _feet the unit being dropped 40 strika 4n the required posxticn on a
concrete<slaba |

g,Bomb No.

Extent of Testﬁﬁg

VII-l '

VII-7 through ~12:

Vil-2.

- ——

VII-5

VII-6

L) Test Firing -

2 drops each endj tOual .

L drops. Unit bares

2 -drops each end; total
A arOps. Unit bare.

2 drOps each side° total

ok drops. Unit bare.

2 drops each side, total
A drops. Uhlt bare.

 Alternate ena'drﬁps.to' :
' destruction. Unit bare. -

Alternate side drops to-

- destruetion. Unit_bare.:"

The results obtained were as’ *ollows:
Results Observag

None significant; slight fnayiﬁg |

'As abQVe.

Lth dragé Propellant cavity

2B

SECRET

of mortar tube muzzle end. -

As abovs.

Kone slgniflcant, mortar tube
knocked slightly ‘ellipticals

cover paper spilt:slightly.

Jth drop: Slight show of powder
leakage; cannister of projestile
opened up slightly.

120th drop: - Tube base wooden
plug Splite Unit useless.

8th dropt Slight split in
propellant cavity paper cover;
small leakage.

10th drop: Increased above split,
opened secend split in paper

. covers

12th dnr E‘; Black powder leakage

v'appaPEnt in considersble quantitye.

16th drop: Significant leakage
of propellant powder from cavity.
28th drog:,,Large'leak,=unit

‘uselesse -

.same progedure and sequence was used for testing these
unit-packaged units as was used for the bare unitss -

No damage was observed in any of these units,

All of the units subjected to- the Rough Handling Test were satisfuctory

as regards the results of firing.

- Table VII, page 22 ef;th;s rgport@

These resultu are tabulated in

SECRET
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VI, DIbGUSSION ﬂND GONCLUSIONS

A, Discussion~

Initial inspection of Table IX “Summary of Failures from Ai] Test _
, Conditions" appears to indicate that failurea in the Leaflet Bomb occur
in 80% (8 out of 10) of . tbe test condltions consiaered. Closer 1nr , o
spection and evaluation of these failnres,‘however brinp tha entlraj"
picture into ¢learer focas and points out quite clear y those areas A_;
" in which the Leaflet Bomb is most susceptibla. The analyals_of

theae areas 15 as followaz

l)A'Time Fuze Fallura B |
| . Occurs,only under 16053 conditiéﬂé.- Ocour@ in both packaged and
' vunpackaged units. Can be definitely'attribuxed to the melting
of the bitumen fuze GOVering. :

2) Quick_Match_Failure~'

A'oécﬁrs only ih unpackéged units.. Occura only ~ander high m01sturs
. _cohditions.; Can be definitely attrlbumed uO waterawettlng.

3) Propellant Charg@ Failure

Pl

" Oceurs only under same condltion« as (2) " Can be definitgly'ét?" ,
'trlbuted tc water-wetting. | |

L) Prajectile Fuge Failure f

Occurs only under same. conditions as (1). Caﬁ‘be,defihitely abé
tributed to the same ‘causes ' as (l)¢

5) Bureter Charge Failure

Occura only under same conditions as (25-and (B)L..Can be'definitely’

attributed to the same causes as (2) and (3)

~ BECRET
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TABLE IX

SUI2IARY OF FAILURES
* FROM ALL TEST CCHDITIONS

Time Quick Prop. ~ Proj. Burst - Tube " Tube Moisture %

" Test Conditioning No. Samples Fuze Match Chg, Fuze - _Chgs DBurst . Min, = Avg, = Max,
"As Recelved™ Bare - - - - . - e . -
160°F - 90% RH - Bare 28 28 28 28 28 o8 - - L -
. _ Pkg. 11 . 0 0 1m0 - 1.8 - 12.5
160°F - 22% RH Bare 6 6 o o 3 o 0o 92 9.9 10.5
120°F - 226 R .Bare 3 . 0 0 o o .0 1. 9.5 10,0 10.3
~4O°F " Bare 3 o o0 ) 0. o 0 %9 - 10.2  10.5
: S  Pkg. 3 O 0 0 0 0 0 - e L
' ~60°F Bare. 3 0 o 0 1 0 0 9.3 9.8 104 .
Cycling Bare . - - - - ~ C- - - v - s
Altitude 40,000 ft. Bare 6 0 o 0 o o 1 9.9, 1Ll 1L.9
. Pkg. 6 o 0 0 0 o 0 0.8 1.6 . 1.9
Vibration Bare - - - - - - - - - -
; Pkg. 12 0 0 0 0 0 0 8.6  10.6 12.1
Rough Handling Bare 6 0 0 o o 0 ) - -
Pkg. 6 0 o] 0 0 0 2 - - - |

ST, WY
SR &1
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6) Tube Bursting ) ';_‘; ; »ff_

4-‘

'Occurs under a wide range of conditions, inc]udlng the "as received“
‘ sample. Occurs primarily but not exclusively in the units which were
tested in the- packaged condition. ' Occurs in tubes ﬁaving w1dely

difrering moisture contents. . ;gf

- Sinca this infonmation iB ¢nconc1u=1ve ‘and *hare was no pattérn obsarved ;‘
in the method or eonflguratioq of tube bursts, this type or failure would
appear to be random. It is certainly cauﬂed by excessive breech- pressure 
‘during firing, this was adequately proven in Test A, when the. cardboard |
liner-was left wrapped around the projeotile during firxng.-
ir this failure is random and ls caused by excessive breech pres%ure,
then it must be attributed to the fact that the design and msterial of

the tube has only marginal strength for 1ts function. o

B. Concluaions

1) The Leaflet Bomb will not function after belng stored at a temper--

‘ature of 160°F, bht can survive a temperatute of 320°F.

L4

2)-_The Bomb cannot surviVe hlgh humidity without being protected by its
unit package.' - _

3) Vhen stored in its unit ‘package at temperatures not exceeding
:approx1mately 120°F the bomb appears to be reliable nnder all the
simnlated test ‘conditi ons to which 1t was exposedp .

.'_YL)’ Tube failure is random, not depending on any controllable variable. '

It appears to be caused by only marginal strength for its function. '

Lara “m
S.‘._AVR‘L“J"

S
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 APPENDIX A

FRQM LET“EH TO CLIFNT DATED DECEHBER 6, 195h

Subjectz Proposal for the Idocli;.ied Engineermg Testmg
B : of the Leaflet Bomb 3

Dtming the writer's recent vls:o.t. to your ozflce Messrs.zand' - 50X1

[::::::] requested that | submlt ‘a proposal for a modlfimd50xn

engineering test agenda of ‘the Lmaflet Bonb and 1‘03 unit packaginp. A’o t.ha.t

time briefly ou’ol:med the test. areas of interest for the bomb. 50X1 :

The following reflects the agenda developed here at based on 50X1

50X 1
outl:l.ne and later modifiad slightlv during a telephone conversation

'on December 2 J.951+, between! | L 50X1 o

In general .Lt is our belJ ef that th°se tes’cs should be perfomed primarily
to obtain the maxn.mum amount. of »infemation possible on the eﬂects of mmsture
| on the black powder propellant a.nd burster charges of the bomb and on the physical

strengtb of the mortar tube Knowing the%e effects, the protection afferded

by the present um.t. packag@ can be quite easﬂ.y determmea. With this view
point in mind, we propose thc—a followlng agenda‘

‘Test A: Origmal Sample Perf‘omance Test

Since it has been reported to us that .a relatlvely high failure rate has beeu
experienced in the field with tnxs unlt it is felt that - an orlglnal sample per- -
formance test should be conducted before any other environmental tests are pen» |
formed. In this manner the reliabilmty of the 1gloo~stored units and possxble
causes for their field fallures can be eaﬁablished. Should deterieration already

" have occurred during storage, tae test will signal this condition and allew the

necessary early revision of the following test. aganda.
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‘ o . SECRET
l) Fifteen (15) units required for test. ‘
2) Select ten (10) units for 1mmedlate firing, after aetermining-' ,”
a) Per cent surface moisture of the moz'tar tube. |

b) Generai cond::.tion of the bomb e,cterior and 'its packaginge

3} 8elect five (5) units for propellant and burs’t.er powder 1nspection.
a)‘ Remove powder charges obtain representative samples of each :

end dessicate to aetex'mme moist.ure contenr,.
. b) ‘_Inspect internal componen‘bs. such as Joinr, bonding,
‘_ w“appers, etc. : | '

- Test I, Accelerated Ag:ms, ‘Test, (160°F 90% RH for 2 weeks)

l) Thirty seven (37) units required for test.
) Place 48 bare units in test after determinirg surface m01sture |
contenm of each mortar tube.'_ |
| a) ‘Measurn surface moiqture content of moruar tube each day.
b) Test firg:one'unit ‘each alternate>daya | |
c) Dréw chargéé and detefmine powdgr'ﬁoisidfé ¢§nteﬁt, one
'unit each aiternate dayb ‘) _
- 4a) 'Continue (a) (b) anﬁ (e) above until a firlng failure point
| has been reached; at this pOLnt aztempt test fir;nv of. twc-
additional units from sample. Mﬁke moisture determinatlons of
.powder and inspect jnternal components of all unlts faillng to fire-
é) Dry remaining samples at 120°F 50% RH for one week and test
fire to determine recovery¢
3) Place nine (9) wmit pa ackaged units-iﬁ teét and rﬁn for two weakﬁ. .
a) - At completion of run, strip six (6) units, detérmine aurfaee |
‘molsture qontent of mortar.tubes and fire immediatelys
r*:“;r

% FUT ibad
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b) Draw powder charges of remaining threa (3) units and ﬂetarmine

moioture content.

Test II Cvcling Test

-Four cycles as follows' : _
~k hours 8 125°F 90% RH
 ”;'2 hours é -80°F '90% RH,]; .
" 2 hours ° -10°F -
v 16 hours @ l;,O"F 22% RH o :
l),:Nine (9) unit packaged items requlred for test{l strlp six (6) units

from unit package after teut determine surface mo1sture of mortar -

 tube and firo immedlately.,

2) Draw powder charge from three (3) remainlng unlts and determine
v‘_moisture content‘ Inspect internal components. o
. 3) Compare results vith those from Test A.

‘Tesi III Safe Storage. Test Part A (160°F 22% RH, 36 hours)

'1) Six (6) units required for test three (3) unit packaged three (3) :

| * bare. ﬂﬂ.i .AZ - ‘ '

2) After conditioning, ‘remove igems and flre after 2h hours at rooﬁ :

| temperature. A " | | ‘

3) In view of the insulating properties of both the packaging and the
unit construction, these unlta shall be allowed to zemain in the
conditioning ohamber at 160°F for 12 hours longer than requixed
by“tbe nominal test."1’ ' ' '

" Test, III Safe. Storage Test Part B (~60°F for 36 hours)

1) 8ix (6) unxt required for tegt; three (3) unit packaged three (3)

/

bare.

s

2) After conditioning, Temove 1tems and fire after Zh hours at room
tem erature.""“' ";}?' vy
P S . M.JUL&.LJT
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3) In view of the insulating propertles of bcth the packaging and the -
;,unit congtructlon these units shall be allowed to remain in the
conditioninz chamber for 12 hours longer than requirad by-the '
H:nominal teqt.v —

Test IV, Oper?ting Temperature Limits Test

1) Twelve (12) units requirea for this tast.__ '

2)” Dependlng on the resuits obtalned from Test I, Accelarated Aglngi ) v,t‘ :a
| '“Test the hlgh temperature test of this unlt to detennine its : =
’ voperational limits may or may nct be elimlnatea. £ sucuessful
 - ‘f1ring is m“ce at }60°F after: 2& hours at thls temperature in Test I
J‘further high temperature test;ng shall bc elim;nated. | A; N
3) -If Test I shows Lailure of the units to flre, 8ix (6) unlts will -
_‘be tasted at-120°F 22 RH. Faiiure of units to fire at this temperature:
| 111 be followed by auccessively reduced temperatures until a satisfactory ’
. upper firlng temperature llmit has been datermined..
.h).'Sxx (6) samples each w1ll beesubgectcd to -AO°F° an unsuccesqful A71
| '1f1r1ng of tha unlt at. thls temperature wmll be follcwed by successiQe -
“_increased temperatureo untxl the suncessiul lowar firing temperbture

limit lB datermlnedollf’

Test ¥, Safe TranSport Test, (h huurs at AO OOO feet altitude at room temperature)

1) .Twelve (12) units required for' teet. | "._" f ' |

2) SubJect six (6) unpackaged units to ie t, ri;g?f6ﬁ§v(h)xi¢mediatély 
after units have been brought back to ambient tempéranure, break down ’ 
two (2) units for internal inspecti.on.' e |

3) .Subgect sxx (6) packaged units to tast. flre four (4) 1mmediately after |
'units have been brought back to amblent temperauure, bruak down two (2)
and inspect.- | ' |

S-&V "l :,'
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L) ‘Should'ﬁhe'unii packave envaiope burst because of thé high presaura
dixferent¢al encountered in this test six (6) additional packaged

units shall be ubstmtuted und a 1im1t determined for the maximum

| 3afe altltude at which uhese Uﬁltu can be tnansported.

Test. VI Vibration Test (10-60 ups, in 5 eps: 1ncrements, 15 minutes per .
increment, minimum acee€leration of 2 g's)

l) Twelve (l“) wnits requzr»d for this tests
2) " Submit six (6) units to vz.bration t,est, m.th 1ong:_tudma1 axes
orizontal. Flre four (&) units immedlatelv break down two (z)
and inapect. ,
3) Submit six (6) units to vibration teSU with longdﬁudinal axes
: vertical, Flre fcux (4) immediately, break dowm two (2) for 1nspection.

Test VII, Salt Fog Test

This test shall not be performed since it io flrmly believed that the Salt
Fog Test would cause imnediate and total dcterloratlon of the unlt wlth no
possibillty of recovery by dryzng.. No~e fect would be mada on the packaglng

Test VIII, Rough ﬁandling Test (Fultlple drops from 6 foot height)

) Twelve (12) units required for this taeste
2) Subject six (6) unpackdged units to the following drops, “two’ (2)
units per drop.‘:ﬂ o o
: a) Two drops each end from 6 feet cnto steel plate, langitudinal
axis vertical. Inspegt for damage and test fireg _
“b) Four drops from 6 feet onto- steel plate, langitudinal axis
»horlzcntal. Inspect and test fire immediatelyo S
¢) One unit droyped from 6 feet alternating ends, longitudinal
axis vartical,‘until onviops_failure ocourse Evéluate dhmage and |
Y. possible, test firef1:0§§.unit dropped fron 6 feet, longitudinal
 axis horizontal; eontinu§ dr6p§°uhfii*obfious failure}J E%aluéte'

failure ahd, if'possible, te$g3fire.'i ij?illiilif .
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'3) Hepeat procedure outlined in (2) above using packaged units.
Evaluate damage ‘and vecord additional protection if any affordea

by the unlt pacxcage. Teat fire at completlon. o

Test, IX, Plnnge Test

This tes 5t shall not be performed in v:.ew c.f the fact tha’c the effecns of
packaaing "breathlng“ can be obsarved during otnev' testa, in additicn to the

fact that 1t is believed ‘that a’ high rate of temperature change would zm cause

physmal damage to this unlt, .

o

COn nDEN !AL
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